O9)0*a^/? (j p) 02) Hg # # (a) <ii)«mtwftM9 

#W^7-200040 

(43) ^MB ^7^(1995)8^4 0 



(50 intci.* m&m** ffrt«*«# fi m&7*mm 

G 0 5 B 19/418 

11/32 A 7531 -3H 

7531 -3H GO 5 B 15/ 02 S 



H3**CD*9 OL (£:16M) 



(22)tf«B 



-303317 
¥/£6*fm994)12/!7B 



(31) *fc*fcfe#*^ 16 5 15 5 

(32) flBfcB 1993^12^ 10 B 

(33) «5fc«ffiMl! (US) 



(71) fcbJRA 591264544 

-f-XhV> • ^yV? - *>^-— 
7;* U#-&*!SL nil— - 3— # • 14650. 
DfXX^- X^fh-XMJ-h- 
343 

(72) $fc9*£ n/t-h ^'J7A *:/*>X 

x*- /*-*im y v—> 30 

(72)«W# 

7,9— n>x^>X »)x^ -f— Xh 

16 

(74)TO1A WB9 W- W2£) 
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(57) 

[WfiE] 4r h;H 1 OJCWJDi^t^v h 1 1 1 *>MS 

0£IE*-te>1M 2 8"CE«3*i*. EE 
^tt«*»a«-fe>^ 1 3 2 1 3 4rB» 

h;n l ort(D*«# l l 2 oM, ffijfiff. 

pHUM^>tl3 6. vAg^>f 1 38. pH^ 

Wfrj>f^-^ 1 4 2 <L:?*u-feXfrJ®ln>t^-£ 1 4 
4&C«*&i**i£. 
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^L/fc^awfir^xgi, 

e) ±3BXIS-CgSW!|3n/c_bgB7*n-fe^lE»*^ML 

CA) &£i>t*Sfl#*/h2ai& (PLS) r*or. ± 
SBttSSBfttiMT, 2 riot, ^o^tcSttdft. 
[»i] 

ti d 2 ti. i#@Ott#Jcod 
* d «S(D«|lllfflKO«iqiflft«: 2 *Lfc4>(Dr*o 

r % «#«'h2*ffia>»£tt. x^o^©d*a©» 
2 K«t6«ttt»t4I»i, «*©»*fcl*o* 
^MSORteiCcff** U T c * 3 * HUN? £ iEMW . 



[»2] 

±aa*nsc»ec»-r*#^xi , p, - cc 
a<t> 

•*5«-«*»o«WBtt*4«-r*x«r*^r, _L 

d) jjBxar«K«*ftfc*iB*»cos. hse^p-fe 
$iy^«iun-r&xa&. 

e) ±KXa"CM5ESti/c^cH2^SC»©^^->i. 
>££J±«T*xa£, 

f ) ^o-bXjEH©±E^" &L/c±#. _L2B 

:/n-feX£f?±-r*xa<t. 

*) ±tBxarauiSti^±IB^P-bxXK«KlEL 

T\ ±IB«F5EO^P-lzXMIS*fTjE-r-5^c«<)Cc, ±E^ 

ci-b^^<»iEr^xa<b, 

a. 

&*are*o-t. ±E^X«J»»rffi»ia»»«Tj£ (p 
CA) &Sl>t£fl(0*'h2ilt& (PLS) -c*->-c\ ± 

[»3] 

D 



gO*fMl^a^2^L/c4>Ot?*or. M»*/h2*fl6 
i#BO«»OX^nv^<0d#Ba)«P|y|* 



[ num 1 1 it^m. 6 tc ie«a>«a v u -tz x * mm? 
i«£#£»tRr*x«<fca> t 2 tcw-rz&m* 

tehees? # u r c » a *»*««-r * xiaxn a* k xiawse 

[tt4] 

1 P Jd «d*ao*IUIS!«<h i*B©^D-fexSE» 
[0 001] 
[0 00 2] 

my'atxmW (SPC) ^n-trx^dS^ n " a ^ 

& c> lis 6 n ft/c^ra *^*r 

m-^SS: (*-SHI) «Ha*»l!"r*. U*pU ceo 

tf2 0l£ll) . ft^«iS^P-bX©i»^(D 

a 7* a -t x sB»3&s«s:ftffl r * ^ a -fe x * Ka-r * i£?£ 



C3) mT-7-200040 

<htt, ( 1 ) ■fe>tf©^iE*$**l^«a». 
(2) ^n-fe^*Wfturt»6»1ttj»S#&, 

«*#rtt©-^©»5&&*. £J&##&t7±: ( P c A ) ii 
t^^ntl^. B. M. Wise, N. L. Rich 
ter, D. F. Veltkarap, B. R. Kowa 
1 ski (1990) A theoretical 
basis for the use of pri 
ncipal components models 
10 for monitoring multivaria 
te processes". Process Con 
trol and Quality. 1 . 4 1 - 5 1# 

ml wi s em*. &^mfrmc£K>. izi>v<Dfam 
<cc. wi semt, flE«otbw«»»^«asaai* 

tt, S^ftt^^Ci^l^ Wisei 
20 WJ»"C*0, fit, ffi«(DttW^P-fe 

[0 00 3 ] XfBtWC »»«k/h2 (PLS) <t 

*<$ffl2n£ 0 M. Stonefe^R. J . Broo 
30 ks (1990)0" Continuum R e g r e 
ssion:Cross-val idated Seq 
uentially Constructed Pre 
diction Embracing Ordinar 
y Least Squares, Partial L 
east Squares and Principa 
1 Components Regression". 

J, Journal of theRoyal St 
atistical Society B, 5 2,23 
7-2 6 9 #JH. 
40 [0 004] 

(surrogate variable 
s) <7VMg£ (ft: £2.1*. 2ffl) a>»fiRi i 

50 [0 0 0 5 ] 



-r*i:*l-c*oT, co?«:*He«[tt«*<o*iBHl©i«* 

^-r*xg ; ±saxftr*iJs^n/c*faiiE»cco# k t 
r. ±sdxeraaBii$*i/cyn-fexx»«:SEHu. 

[0 00 6] *|fei»tt, ^iSt, ft*8tfficfc 0 fc W 

: 

(i) ^SOWBtru:, £^*r^ h^-fr- (out 20 
lier) tnu-ct*^ £©:/nfc*ftftMBI* 

[0007] (2) >wa»t»o^at^o#-J 
««aiHtt t ^o/c«« (/cix.n commie 30 
Rswis£r&&« »ffjMt«aiatc«(i*K 

moy^mcor^xij^ comm^cx^mm^ 95% 

1 0 =6 0KCC&& ( 1 OfflCD^ttOT^r^ttAALT 
1>££«?I) . lfc*iot, 3>tt<ifel 

CCDWH^HiS-C*^. £©:/t3-fe;*ft 
[0 00 8] ( 3 ) <gmtp<D7'ui>Xi)\ ^K3L#m& 



^fP9^7 - 2 0 0 0 4 0 
6 

ff*.5#. ^larcti^fffr 5 ciijsattt4i». 

[0 00 9] (4) *«WtC<fc*^ffiK:*JC*-C^Saitt 

rte, «aoJftfe>^»i«5 — l or**) . chit - 
ocog|*-cM^r**„ if, fto^acD 

ft^XfteAttfeJite. fiM3nfcft»#*f^j:ft»K: 

[ooio] **«<d ±iaaof-e©(fe©Bffi. aw, » 

[0011] 

[0 0 1 2 ] Sdffi : ios pci£flirfcH«-c*&# % 

(historical reference d 
istribution)) <t LT&JEf * niicDtt*J 

*tt**1*ttT*±*K: % TcOn few & 

(if) p^^h^Xi -r^^ti^pfio^'p-fex 
xs aft. Efi. 

fflTSi*^ (if) q^^h^Yi 

n x plf^JXin xqff?'JYr^£tt* 0 
[0 0 13] T-2<DM%im: -«tt*ife^Ci«C<, 

^^-•j>^T»fti^r, fttt©^^-»;> 
yH-T-oaw^wsfrctf * 5 ^ * r * *o 
[ooi4] &tt&ft&JSLV8wt*'i>>2m&fDiim 



(5) 



- 2 0 0 0 4 0 



8 



(/ciA^, 2) £ »; ^ t;l/©*ft* 

[0015] £«jj$Mffffi (PC A) &c*jt>r, X£;>c 

[«5] 

X = TP' + X 

cct IE«iS2icDp xDffWPtt, a-*w>*(l 
oading) <t Lt ftfcttTl>&{*»©Sl^*^U 
TJi^i^aOiE^n xD?f?>J-r*>5 0 DW\ i£b&fr# 
«f^CC*jW^*BIfittT**}. D^Pg# (X) -c&£„ 

£ 0 DftWft (X) J:gtt*frM^t>C<fc##Stte£ 

<£ffl-c#, fit, x-c«^< T^ttffl-rscitcj: x 



*X=X+E 



(1) 



CCT, X<hE#«3«<P*T^*&C<hfr6 k X~ 

KoKAccfcO, a* < l ) t&X<Dmtcmw*c£tfi 

[»6] 

(2) 

x*p&c»oriE*tll?Lfcfc©T*&) . 

tOO 1 6] *MK»<Dfa«. S^O^ <**l>tt. 
[«7] 



(3) 



[0017] T 2 (Dii^fDSifSti, D=P^»(X)<D« ^OcrafcJftfc'ST t©"C*i. L*>U X<tY<D«ICfc 

pga (X) ) cc*c>T£j?S##ffri£ (pca) ©/caotc m^tt». <fc*ffg£-c. ^a-fexowitct otis 

*xSC{fcr***MSE»tc»LrSJ£rSJ:^CC^S. 8B#*>h2Jft£ (PLS) ti. *<Dtctb<D 

T 2 « % ffi.«ott#J«:o# v ^Pfe7^fffi^6^tit — o<o:frr£r*£* »^ft/h2*ffi53:. £fi£5M>#rr££ 

S. £»©«§tV7 h^xTUAJcJ: *>Ct80g-C*>£. Waoi^K:, 3c«*WSCi*it 

^*Tt¥ a a a K£^T&lltTr££ 0 W0^>fa-^* [»8] 

X = TP 1 + X (4) 

y a oio' + p, (5) 

tcftic. TtU©d#BO*5c*. 3c©rtfiiariK«»# [»10] 

td = i?d«d + fitt (6) 



CCt b d x„ ^37Wy d ^nTIWBlWfffi 

B»ntt«aNta»*«w-r*. p <d= i cc»is) <d 



tt, XS^Y^I^B#cc«^3-a--2,/c«>co--ocD^ffi-C* 
£ a COitiim*. X* YY* XQfcfflCDHW^ h;t,£ 
LT»&C£#T#*. ^0C7)?f^JES:O'F{3:, Pcom 

50 fcj:^Y(cK^>or«ffl^ti^ 0 ifc^r. 



(6) **HPp7-2 00 040 

9 10 

[ooi8] *ffl«»<ogt« : £s£##tf?*£ ( p c a ) ooaHRtf 

*ra^»t d cDKD«aHR-r««ttO:»tt to 02 0 ] *X«F^: ;Wc, *»Wc«o-C»*ft- 

#»91T # * <fc 5 CC . &H](DD m<D<PM&&*:mtR-* £ * £ I > tt8R#«>h2 >T ft*>T ffifflf 4 C t 

ttAi*. A i >A 2 . . aK»(X) tc^J: *Lt, ctie><7>tS£, flE*©'<**fco#. 

ccfflo-cf¥H3ti. iBxH^rffHSW. ^7 io ID9CR ifi % W«Wvci»*T a 

[0 0 19] »#*>h2§K£ (PLS) Oti^ v D£i» l^77U^»^^t. ^WteBKdtffcfcftl* f ^ 

A'lJf-^HX cross validation) ©£&T9URlsfc*te. 7C<0£&<D£tli>K 

>1 



t i d lipftDSx i j P i d . j = l 

cn^ti. *ra^»t i dfc»T*SF*rc 

[ 0 0 2 1 1 ±taSF^«. D-f 2 ^ ^i^-fritOH 40 

[0 0 2 2 ] H2©«^7tc^£nri>4<fc5K:, 41 



Sft3fc&£K:ft5i. £#1 2. 13. 16££M7# 

JS12, 13, 1 BM1 7K*tf 4D-f^ V^tcttl 
xTT^rcOJ:0A#^c:-7 :: ^ >y^:ffiffl-r^i, K 
fWctt, c©^'^^tcJWII»©*tt*s^*tirL*^. 
iu&LTfcJ:'^ »fc*#ttn-7w >^*f3r^S<D 

[0 02 3] ^«^2^CC«T 2 Qtt^tJ 

^tc^4»»*/h2*ffi<Dxnrr*4<b*. -e 
5>^wsipj«cc^a-r4o fcfcu Xi j d>i 

iUtf«$n6 0 aS^*^2^ffitC4o^^Yyp > ^ 



11 



[0 024] h&O/cJ: 0 (fC. 4>»<PW#ttat*lc J: > 
ti, T 2 tt^^tttSfcOil^. T 2 aMHNKHJ: 1 ? 

t 2 <o&*mz*mLx. ttzk&mtf 
?z> a t 2 (D&^mu. £<o*maktfi. t 2 oieh^ io 
(Dmc&^ofcfrtfjk'r. accc. t 2 laot^^n/c 



(7) ^¥7-200040 
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«kii!WM»©*<fc^»ar*»^**. ht. »« 

[0 02 6] if, ^RIHNfl«. tt^frOWXJltt 
* : 

[81 2 3 



«^Q+na:»cc*f -r s*#«r«s-r s c ± #r # * . 

[0 02 7 ] naoMMflMBco^ftl***^:^^^, 

[0028] H«tc, W£Oit«dE»»WS*4l^i«» 
*/J> 2 lRffi(D^7cK:*f or , *IBSE*lfi*ft*W-Cff Ha 

B»»SMb»fl>n a 

») *^kUfc^^-r. ±3£<Z>tt&. KKW^fbSutc 
aHR3tifc'<7?-*iS*Wf =-l/n, £-^x.<E>n, 
«»CC5!!tR3Jhfc/<^^«*w t = l/n 2 

[0 02 9] 1$SO^Tt:WT4X=3r6C*J^4±l^*A 
OWKtCtft^o. attRtyfcStett. 7C<D-r~-*(D«£4* 

^* -r 4 to -c «c tt n « te e> «c c ^ m *4 £ ip m -r 4 tc # 



<tt 



20 3i5SfiRRT*>£ (t'DWilt #tt4»IW»© 
fit) . ttt*M* lO^-OFii^mi^il^ 
I*wi li. (■»«:) k[-l -7^9 -5/9 

-3/9 1/9 1/9 3/9 5/9 7/ 

9] ttta. ccr. ktte.*<D^»r*o. *«tc 1 

30 [003 0] ±SB(7>SSlt^a (AfrfcT 2 

40 [0031] SISifi^F^ : <* #^©«-9:*, 

*>4. ccrfe, Tco-^p-fexXftcoi'ti^. cross 



(8) *$M¥7-2 0 0 04 0 

13 14 

Pt^Ud/omt, *-r;UCc2tLTa!R3ft/cD [ 0 0 3 2 ] tt#J i K:»r&^J5S»»*rffiKaffl«, 2 
SPE- (X - TP-)'(X - W) . (9) 

t, p* (Dp^g^cDft^^^^f^ia-r^o [0 0 3 7 ] *#H(D*S : 

<tor«, ttH?E8T 2 ccwiLriasU^o&Rii;** ^JWUWtt. ^mh o o-cs8»3n£. n;noo 

[0 033] S*»/h2*ffi-ctt. »a©*7c©-H-#© l l 8^&M3^MNMMll£. 

6c»r*tfW) **r^=fyXAK:j:or*iBcc^it6ti mmM*>7'\ 2os^iS«^>7'i 22, -eur 

X^P * ***C>ttY:7P ? ^^^m^CC^-T^ ^>\f*-Z?&mZtltcfr 1 2 4&tf 1 2 6£ifiDT 
*— (DttStfflli. #CcHtWiCc^rS3«a^^ h;KD2 20 WIMRjS«©d«£BE*tt. 

^p ^x«y^p v >?t>u< »-e©Pi^tc**<t»B o)^s<?:E^ti^««. *ft-en*»-fe>-* 1 3 2 £ee 

n&oKfto^ti^awtc^^fbsnrc^tti^** ^#1 1 2<e>s&* muss. (vAg) Mph«, 

To Y7Uy?lC2mLXt<V&&f>mfrr2>W£> 9** -etifiJK-fe>tM 3 6, vA*-fe>1fl38. pHt> 

[0 0 34] ffiH©fc«>flO»^©tiR : *W3!»C0«tC 12 8-1 4 0©lH;fctt t SJBrffl3>t 3 i-* 1 42i 

»r**5£flEHT£ec*fcg. ro(DH^-5*RSa ^P-feX^i^n>f^-^ 1 2 2tcm&2tiZ>. g£K 

*(DaW». ftAO^^^'Dtx^ j^vt^-* i 4 2 ±y'vnzxmwm^>t:*-z l 
»*^C>5i»p a o^»^. flfe<^»<fc0BK2:/cti:^Cir 30 2 V 1 4 6 OTtBSKiifrr*.. 

±SS©— OO^SW«CCS£OC i^J^U/c. 3F Slm*^* 1 4 8 iJgfP**^ 1 5 0 

^Hecfcur, [aofc*£>&i,>tt ^Km=j>f»-dr l 4 2tc««stin^. |3J«&i* 

U x, , Pj a /%lK< i IXi > pjd L j = «*tftt^. yp-fe^«Wffl3>t*-jr*JPl» 

l p^fPHTi. cojsrtt, 2/+^^ h l l ifc*^*fflu, l 4*»ff 

i. ^ffirj£*$*r*o ^?^iccwr*»-?* 5 ±i/<: rft-rs. ^^iastcfusofce, ^pit* waffle 

<tT££, ctitt. CC«ttKIW**T^r©/<**© tr*-*.*. «BBMHiSa[#>^l 2 0 1 

¥^60**<9fflM£^T. 2 2 £*£ttU # 1 2 4 <b 1 2 6 

Xi j pj 4 /Xj i x i j pj d I* j = i24ii 2 earner, ^^-en-en<D«i&«^»« 

l»«l» m i ? L < C<D«S©/< ^ f <D^37 tctfcAt [0 03 9] HfMOffi^KJ: 0 . ^P*x|»ffl3> 

tttZ>V9BEK:»(ieittf('r& (tfixi , p, „ Ot^t* 1 2 8- 1 4 0^6(Df r -^^ffi»^'fftDif'5>- BfJEO 



15 

1 4 2i)K tct7L\X\ft. 10^, 20fttj:£<D 

£ 1 44&Ci2tfiiT£„ ^PHzXjlJ8P3>t , 3L-^ 1 4 4 

[0 04 0] M^(DtiaB***W5ti-5i. 8Kffl3> 10 
VP-feX*ljePfflr3>f^-^ 1 4 4 

<Dii^«:sw-c, *raxa«:s-3#. tinw^^ 
cc*t-rs»#*it»-rs. «Ao^£#o*rai£a£ 

M(¥JI»I«*«»IKL. BK»»t4Ci 30 
[0 04 I ] «TC0W"CB, 2 7ffi<D~/Zii>X'£&$:& 

[004 2]^j|-C2 3 0OM7f*ffifflUt. CCD?' 

(DlH^CDT 2 Bffl3*ia4frc>Trr. tK^OA'^f^ 
3>ta-^l44«:J:otfT^^6n^ S^KsBit 
6 0*gCO^'y^^iMl^L/c. 135^, C^7^C« 

[0 04 3] W2 -^KlKKCcW-r^*^: H6tt. 50 



*3RPF7 - 2 0 0 04 0 
16 

2. 2 5. 2 6CCttJCLTl»&. cn^CD^ati. >*-7 

(3) , '<**©*ffl©»««:*stt* k 2ooH«c«Nf 
WICc*Jl>r*J3E34i/cJR«K©^ (5) . 

fmtctttfi. iR?«eco«?f«^ (i9). 
r&mt*vz. m&ffi&m<Dfemmw: (2 2) , »a 

L/c£?g«cD*g* (25), ^Ut, ftftftttttiftS 

(26) r£>£„ sww^^-r^i. si-aw u>< 

mutate ctiB. *W#*«HUL^»*ffJ4>IIIIK 
[0 04 4] 6«3-«a»^: T 2 #^«c»r&»Wi 

rttftt^ci^r**. sPE»atffl©«Jiia^7 
^aa> 6 & * wffi * ^ r \tm& r # & o & 

**^ltt^. H8lt A'v^iollcMti, S 
PEtctfT£^£^r. ^'7? 10Hi«A©SPE 

[0 04 5 ] mS^^tlX^^X^^C^ %£&2 2, 2 
5Rtf2 6«. ^JM^S^r^t^ftfTJ© 1 0M<D*P 

©{H^o^tfraxaitcoaF^ia*, ^iocc^-To m 
ion *fa^aiRo'2o>w^c»-rs^^-r B 

■teXXa#7n3*ir »CC-e^-C*Si«R6^ 
^ c ^^2X^12. 13. 16SUfl7(i. cn^. 
OS^HCcJt-^r^^n^. ^a-fe^S12M13 



(10) 
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[0 04 7] «5 -«p»WSE^ttc*t-r*»^ :CCt 

affl©BW*J#oB$*JtJ{c*j^S*iaiSE»l (HI 1# 
BR) Offl^r^-r. CCT, ati^W^Kl <D*S<£>«*£<1 

-c&£„ ccr, B#fffl7 4«:4cJi^r. i'<D^a-fexSE» 

(DTfa£CDU^;l^{btc#fcvr£) D 012tCm£*iT 
C><5J:3fcC> -e©fflr»©5fl|^<^^* s iltR3ti. CCD 10 

fe*Xttl U 2 0M2 1"C*0. flt^cH:Xt 
0TI»*. CCD^PHjX^ft&IIWiT*^. *BB!$B?§& 

*«cd, ^acD«^6©rn (in 

SttRSSSH* (20) £586**R?S«iJft« (21) sMU: 

{fcL^ofcct^-^^snrc^citcasc-r 30 

*<ZT$>Z> m L/c^ot. C<D7*a-feX<Df3IiKt£ s £C 
[0 04 9] fcLt *JWWJC»LBWiat:««:ior 

[0 0 5 0 ] 

mm 3 nt c * & <t : 5 *»*^r li^^KestR**^ 
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[■boimkcimi] 

[® 1 ] ^mi^zjr&^tefck^xmmtetpmg. 

[03] ^^CCi^^ffi-C^filO/tSLfflWffi^P-fe^ 

<d«b&0-c<*>£ o 

[H4] #2^t£*tt§^#T 2 <DttZfjk*mwm%: 
Wnl//c0r2><£> o 

[0 5] R8?E»T 2 «c»T**IM»><MF**^ 
^0*101? £><£>. 

[0 6] H5co*W©*ra«»K:3*-r*^P-bXK»© 

[07] s PE»t3t?io«fii0r*^„ 

[0 8 ] H7CD'*y ^ 1 0 1 CDS P EK.*t? Z>7'Ute X 
[09] tpT&R&l i^^»2cDM^«^0r^L 

[010] 09Tsa^j$ti/c^^^^^ecD^*rai^ 

[012] /<^69-7 8 trCltf~$'Z> "7P -fe 1 CD 

3F#£ y 5 7 X 0 /C0-C* £ B 
[W#<D»^] 

110 * HI/ 

111 ^ h;i/CDftn*ft^^^- h 

112 >r \-)MDtpM 

1 1 4 fltmsa 

1 1 6 *8B*IR*§«{*te» 

1 1 8 t&t&mm&m 
120 mww&&*>y 
122 

1 2 4 «ss^««^^ n ju#cci*mim-*isb 
1 2 6 b)mitnmmT*>&& 

128 HIMR*»EEa-te:>tJ- 

130 m&mmLtittt^v- 

132 *S^ifc«-k>lJ- 

134 **MEEa-te>-* 

136 yhjuias-fe>^ 

138 {SmR{fiS-iz>t (vAg) 

140 pHt>t 

1 4 2 3^Kffin>b*^-^ 

1 4 4 y'n-b:X^|^n>f A -^ 

146 ?wS?*Jb««'J>2 

1 4 8 »Km«?s** 

1 5 0 ^P-bXSWfflJffl*^*: 



(11) 



t$KPP7 -2 00 04 0 
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